The active site of an acidic endo-1,4-beta-xylanase of Aspergillus niger.
The substrate binding site of an acidic endo-1,4-beta-xylanase (1,4-beta-D-xylan xylanohydrolase, EC 3.2.1.8) of Aspergillus niger was investigated using 1,4-beta-xylooligosaccharides (1-3H)-labelled at the reducing end. Bond cleavage frequencies and V/Km parameters of the oligosaccharides were determined under conditions of unimolecular hydrolysis and, according to the method of Suganuma et al. (J. Biochem. (Tokyo) (1978) 84, 293-316), used for evaluation of subsite affinities. The substrate binding site of the enzyme was found to consist of seven subsites, numbered -IV, -III, -II, -I, I, II and III, towards the subsite binding the reducing end unit of xyloheptaose. The catalytic groups were localized between subsites -I and I, the affinities of which have not been determined. All other subsites showed positive values of affinities for binding xylosyl residues. The values decrease from subsites -II and II, similarly in both directions. As a consequence of such an almost symmetric distribution of affinities around the catalytic groups, the enzyme cleaves preferentially the bonds in the oligosaccharides which are most distant from both terminals. Thus, the acidic A. niger beta-xylanase appears to be an endo-1,4-beta-xylanase attacking polymeric substrates in a random fashion. This conclusion was supported by viscosimetric measurements with carboxymethylxylan as a substrate.